To evaluate and conserve the biodiversity of tidal flats, quantitative research studies and precise identification of benthos species are required. However, there has been no convenient procedure for conducting a benthos survey by common people attempting the conservation of tidal flat ecosystems. In this paper, we describe our attempts to make a civil procedure with a method that is not only simple but also semi-quantitative and analytical. From field tests and field practices, we propose the following method as the civil procedure. At least 8 people are necessary for this work, which entails collecting epifauna during a 15-min search and infauna from 15 holes dug with a small scoop. After collection, the benthos species are identified in the fields through the help of experts and by referring to a handy-sized guidebook with pictures of benthos species. Then, the benthos species are recorded by checking on the tidal flat benthos check sheet. Next, numbers of the check marks for respective species recorded on every check sheet are transcribed to a new sheet (to ascertain how many people collect each species). The total number of species recorded on this combined sheet signifies species richness, with Ͼ70% check mark recorded being evaluated as dominant, 70-10% as common and Ͻ10% (or collected by only 1 person) as a rare species. Since the civil procedure is designed to be conducted by more than 8 people, deviations due to personal idiosyncrasies would be eliminated. Therefore, the civil procedure we proposed would be not only simple and easy for beginners but also semi-quantitative and analytical. It might be possible to make significant comparisons with other tidal flats and it might be prove useful for long-term monitoring by the public.
Introduction
Benthic invertebrate animals are recognized as the key community in the material and energy flows in tidal flats. They commonly feed on plankton, benthic algae and detritus, and are eaten by shorebirds, fishes, crabs and some other carnivores. Through this food chain system, excess nutrients and organic matters are treated and changed to the bodies of top predators, such as shorebirds and fishes. It can be considered the purification pass through tidal flat ecosystems. To evaluate and conserve not only the above ecological functions but also the biodiversity of tidal flats, quantitative research study and precise identification of benthos species are required. However, there are very many benthos species in existence and they belong to a wide variety of taxonomic groups. So, skillful researchers are usually called upon to identify these benthos species and estimate their abundance quantitatively.
Usually, the experts of benthos survey use the quadrat method for quantitative studies of benthic communities (e.g. Biodiversity Center of Japan 2009). In many cases, they set the multiple quadrats (mostly 50 cmϫ50 cm), dig the sediments in these quadrats with various depths (mostly 15-30 cm), sieve these sediments with 1 or 0.5 mm mesh and fix all residues on the sieve with formalin (10%) or ethanol (70-80%). Afterwards, benthos species are sorted, identified, counted and stored as the sample specimens in the laboratory. To estimate biomass, wet or dry weight of each species is weighed. However, this method is so complicated and not so easy for the common people. It is also hard to follow the rare species and the mega-benthos living in low density such as mobile crabs, since the area covered by the quadrat method is very limited. Concerning this, Iijima et al. (2004) have stated that large-sized bivalves and polychaetes were collected mainly by digging the sediments using the shovel with 20 cm width and were underestimated Civil procedure for researching benthic invertebrate animals inhabiting tidal flats in eastern Japan TAKAO Japan 2 Wetlands International Japan, NCC Ningyocho Building 6F, Japan in the quantitative method digging in a 25 cmϫ25 cm quadrat with 20 cm depth and sieving the sediments with 1 mm mesh. At present, only a few guidebooks studying and watching the benthos in tidal flats for the common people have been published in Japan, such as Ichikawa city & Toho University (2007) and Osaka Museum of National History & Osaka Natural History Center (2008) . However, there is no convenient procedure for benthos survey by the common people attempting to the conservation of tidal flat ecosystem and its environment.
In this study, therefore, we tried to make a civil procedure of benthos survey for the common people. The civil procedure we have in mind must be not only simple but also analytical and useful everywhere like the NaGISA project (Natural Geography In Shore Areas, Rigby et al. 2007 ). Aims for the civil procedure are as follows: 1. Semi-quantitative and objective method that allows comparison with other sites. 2. Simple way and easy to start by the common people. 3. Useful method for long-term monitoring with analytical treatment.
To ensure these aims, we take the following 7 questions into consideration: 1. How large an area can be surveyed by one person? 2. How long a time is sufficient for the survey? 3. How many people are necessary to survey? 4. What kinds of tools are necessary to survey? 5. Can we identify collected benthos to the species level in the field? 6. How do we classify the benthos species as dominant, common or rare? 7. How do we compare the biodiversity rank among research sites?
After performing a few pre-examinations concerning surveying techniques for epifauna and infauna, and kinds of digging tools, we conducted the field tests twice for making the easy procedure of benthos survey in cooperation with high-school students (Field test 1) and citizens of Somacity (Field test 2). An outline of the civil procedure of benthos survey was made up after these field tests. Then, to confirm the applicability of this civil procedure in other sites by other people, we organized the field practices to carry out this procedure at various sites i.e. Tori-no-umi tidal flat (Miyagi Pref.), Matsukawaura tidal flat (Fukushima Pref.), Bansu tidal flat (Chiba Pref.), Fujimae tidal flat (Aichi Pref.) and Oogata tidal flat (Tokushima Pref.).
Materials and Methods

Field test 1
The first field test was conducted in cooperation with students, 5 males and 5 females, of Soma Prefectural High School on June 30, 2007 at the tidal flats appeared in Matsukawaura lagoon located in Sendai Bay, Fukushima Prefecture, northern Honshu, Japan. According to our experience of pre-examination in which a benthos survey for epifauna (surface living one) and infauna (embedded one in bottom sediments) was carried out at the same time, common people tend to concentrate their attentions on digging the sediments and sometimes fail to collect small-sized and hidden benthos species living under the stones and drifted materials on the surface area of tidal flats. To avoid overlooking these benthos species, therefore, the benthos surveys for epifauna and infauna were conducted separately.
The subjects we requested to high-school students as "Field test 1" were as follows. As for epifauna, searches for benthic invertebrate animals living on the surface area of tidal flats were conducted by walking around tidal flats for 20 min by oneself. In an extended survey, beginners might be able to find many species, but may tend to tire easily and may not be able to keep their motivation to the end. Therefore, to consider how long time was adequate for beginners to find epifauna efficiently, searching time was designed to set 4 consecutive periods of 5 min. In order to compare the numbers of benthos species detected during 5-, 10-, 15-and 20-min searches, every species of benthic invertebrate animals found out during every 5-min period was collected and put into respective plastic bags, separately.
On the other hand, for infauna, at first we considered which was better for defining the standard of searching effort, time length of digging the sediments or digging frequency. Since the time length spent for digging a hole and checking the benthos in and around this hole was very varied among the people, we adopted the digging frequency (number of holes by digging) as the standard of searching effort for infauna. Secondly, we had to decide the area for single digging (surface area of a hole). As for the tools for digging the sediments, a small scoop and a large shovel ( Fig. 1) were used in the field test. The surface area of a hole by single digging when a large shovel was inserted to a depth of about 20 cm was approximately 300 cm 2 (15 cmϫ20 cm). As the standard for searching infauna, therefore, we suggested to make the hole at least 15 cm in diameter with about 20 cm depth by digging out the sediments in both cases using a small scoop and a large shovel. To consider how many holes are sufficient for beginners to detect infauna efficiently, a field test was conducted to dig 20 holes in the tidal flats using either the small scoop or the large shovel for each person. In order to compare the number of benthos species detected by consecutive digging of 5, 10, 15 and 20 holes, every species of benthic invertebrate animals found in every 5 holes and dug sediments were collected and put into respective plastic bags, separately.
Moreover, 2 experts of benthos survey joined this field test with the same procedure for comparing the numbers of benthos species collected by one person of the students with that of the experts.
After finishing the field test for both epifauna and infauna, all of the benthos species collected by both 10 students and 2 experts were fixed with 10% neutralized formalin. After that, these sample specimens were identified and recorded by experts in the laboratory.
Field test 2
On the secondary field test, 4 experts and 15 common people as beginners were collaborated and "Field test 2" was conducted at the same place as "Field test 1" on July 26, 2007. The common people were the members of Hazekko-club (a citizens' group for the conservation of nature around Matsukawaura lagoon) and participants were composed from various generations (1 teenage, 1 twenties, 2 thirties, 2 forties, 3 fifties, 5 sixties and 1 seventies) with 7 females and 8 males. As for the digging tools, 1 of forties, 1 of fifties, 1 of sixties and 1 of seventies of beginners and 2 of experts used the large shovels and others used the small scoops. So, we could consider the differences in the ability to find benthos species among generations, between sexes and between digging tools. In addition to these, comparison of the numbers of benthos species found could also be made between the experts and the beginners.
The procedure of "Field test 2" was the same as that of "Field test 1", but the duration of the searching time for epifauna was fixed at 15 min and the repetition of digging the sediments for infauna was fixed 15 times (i.e. digging 15 holes). So, every beginner and also every expert kept 2 plastic bags, one for epifauna and the other for infauna. After finishing the field work for both epifauna and infauna, all of the benthos species collected by 15 beginners and 4 experts were fixed with 10% neutralized formalin. The sample specimens were identified and recorded later by experts in the laboratory.
Field practices using the civil procedure
According to the results from Field tests 1 and 2, we made an outline of the civil procedure of benthos survey. To confirm the applicability of this civil procedure for researching benthic communities at different sites of tidal flats by other people, we selected 5 tidal flats from various regions of Japan and carried out the civil procedure as the field practices for benthos survey. The field practices were held at the following 5 sites with the number of participants in parentheses. Since the civil procedure was the first experience for all of the participants, we conducted guidance of this procedure just before the field works. As for the field practices, we employed the procedure consisting of a 15-min search for epifauna and 15 holes digging for infauna using a small scoop. In the field works, every participant kept 2 plastic bags for keeping the benthos species detected, "Bag S" for epifauna found on surface of tidal flats and "Bag B" for infauna embedded in bottom sediments. To prevent the benthos injuring each other, both bags after collecting the benthos were stored in the container under cool conditions until the identification procedures. After carrying out the field works, the benthos collected and kept in the plastic bags by respective persons were rinsed with seawater using a sieve (mesh size roughly Ͻ2 mm). Then, each person tried to identify the collected benthos to species level as precisely as possible or adequate taxon through the help of experts in the fields. We also provided a handy-sized guidebook including pictures and some descriptions of 208 benthos species appearing commonly on the tidal flats of eastern Japan (Suzuki et al. 2009 ) for their reference and to confirm their identifications. Identified species were checked on the tidal flat benthos check sheet (Table 1) by each person. Checking was done just for existence on surface (S: epifauna) or in bottom sediments (B: infauna) without counting the individual numbers. If species not listed in the tidal flat benthos check sheet appeared, the species name was recorded in the memo space provided on the sheet with distinction between epifauna and infauna.
Tidal flat benthos check sheet
Since there were many benthos species appearing in tidal flats on the Japanese coast, we made the tidal flat benthos check sheet for eastern Japan (east from Ise Bay and Noto Peninsula to Hokkaido) in the present study to make it convenient for beginners to check and list benthos species collected in the civil procedure.
At first, we made a basic list including almost all of the benthos species inhabiting tidal flats around the coastal area of eastern Japan by listing them from all collectable reports and references in this region. Then, from this basic list, benthos species (or adequate taxon) which were the representative ones but able to be identified by experts in the fields using a loupe at best were selected as the secondary list. Finally, we selected benthos species again from this secondary list for nomination for the tidal flat benthos check sheet according to the following viewpoints: 1. Benthos species appearing commonly in tidal flats. 2. Benthos species specific to tidal flats including rare species. 3. Benthos species easy to identify by common people in the fields using the handy-sized guidebook (Suzuki et al. 2009) for their reference. Table 1 shows the tidal flat benthos check sheet for eastern Japan consisting of just 100 species of benthic invertebrate animals. In the present study, we tried to use this sheet in the field practices held in 5 regions, even though Oogata tidal flat lies outside eastern Japan.
Data analysis for evaluating the species richness and abundances of respective species
For analyzing the data, we combined all of the tidal flat benthos check sheets that were checked by every participant to one combined sheet and tried to evaluate the species richness, abundances of respective species and significance of the tidal flat as habitats of benthos as follows: 1. Numbers of check marks for respective benthos species/taxa recorded on every check sheet were transcribed to a new check sheet (a combined sheet). At this time, check marks "S" and "B" were not distinguished, since dividing the benthos survey into epifauna and infauna was a measure adopted only in order to avoid overlooking small-sized and hidden benthos species. So, the data on this combined sheet indicated how many people found the respective species in the research area.
Species not listed in the check sheet were suggested also to count and record in the memo space of this combined sheet. 2. If two or more areas are set in a research site (tidal flat), the combined sheets of the research areas should be summed to one sheet for the research site including more than one research area. 3. Concerning the combined sheet for a research area (or a research site), the total number of species recorded on the sheet implied the species richness in this area (or site). 4. We proposed the following classification for evaluating the abundances of respective species using this combined sheet. Dominant species: 70% check mark recorded in the combined sheet.
Common species: 10% to 70% check mark. Rare species: Ͻ10% or benthos species collected by only 1 person if participants are fewer than 10. 5. Since representative and common benthos species inhabiting tidal flats in eastern Japan were selected in the tidal flat benthos check sheet, significance of the research area as the source habitat of benthos species would increase with an increasing in the rate of the numbers of benthos species/taxa recorded to the total number of benthos species listed in the sheet (see Table 1 , e.g. 100 species in eastern Japan). So, we considered that this ratio might be one of the indices of significance of tidal flats as the habitats of benthos species. Figure 2 shows the average number of benthos species found and collected by each student during 20-min search for epifauna and from 20 holes digging for infauna together with those by the experts. There were no significant difference between female and male students with regards to both epifauna and infauna. However, average values of the students were lower than those of the experts, showing only 35% of the experts for epifauna and 45-50% for infauna.
Results
Field test 1
As for the digging tools (Fig. 1) , the average number of benthos species collected using the small scoop and the large shovel showed no significant difference (Fig. 2b) . At the same survey, one expert using the scoop got 12 species and another expert using the shovel got 13 species. So, the ratios of the students to the experts resulted in 56.7% for the scoop and 38.5% for the shovel, meaning the gap between beginners and experts was rather smaller in the case of using the small scoop.
Since personal level of finding efficiency of benthos species by beginners was obviously lower than that by experts, we examined the cumulative number of species collected by all 10 students. To elucidate the least times for searching epifauna and the least repetitions of digging holes for detecting infauna in order to find sufficient numbers of benthos species by beginners as compared with experts, personal data was cumulated from the student who collected the most number of species in order. Figure 3 shows the cumulative curves of epifauna collected during 5-, 10-, 15-and 20-min searches and those of infauna collected from 5, 10, 15 and 20 holes digging. Regarding to the epifauna, every cumulative curve seemed to reach the saturated values over the 5th person, respectively. And the saturation levels were increased with increasing time of searching but not so different between 15-and 20-min searches. The total number of benthos species collected by 2 experts was 17 species in 20 min and 16 species in 15 min. So, cumulative numbers of the species collected by more than the 5th person were recognized as being nearly the same level as the experts in both 15 and 20 min.
On the other hand for infauna, saturation of each cumulative curve was found over the 8th person. However, the saturation levels of 15 and 20 holes were almost the same, and the saturated values exceeded those of the experts (17 species from 20 holes and 14 species from 15 holes). Figure 4 shows the average number of benthos species collected by beginners and experts as the sum of epifauna and infauna. Comparisons of the average numbers were made among generations (a, comparison were made among 10-30, 40-50 and 60-70 generations, since teenage, twenties, thirties, forties and seventies were fewer than 2 persons), between beginners and experts (a), male and female beginners (b), and the small scoop and the large shovel using by beginners and experts (c, only for infauna). As for the comparison within the beginners, no significant differences were found about generations, gender and digging tools. However, the average number of benthos species collected by beginners was almost half of that by the experts (Fig. 4a) . Concerning the infauna, beginners could find only 41% of the experts in the case of using the scoop and 34% using the shovel (Fig. 4c) .
Field test 2
To consider how many beginners were necessary for ensuring to find benthos species as the expert level, the personal data of collected benthos species were cumulated one by one from the person who collected the most number of species and also from the least. Patterns of these 2 cumula- 4 . Average numbers of benthos species as the sum of epifauna and infauna collected by various generations of beginners and experts (a, numbers of beginners were 4, 5, 6 for 10-30, 40-50, 60-70 generations, respectively, and 15 for all ages of beginners and 4 for experts), by different sexes (b, 8 males and 7 females of beginners) and by different tools for digging (c, 11 beginners and 2 experts for a small scoop and 4 beginners and 2 experts for a large shovel, only about infauna). Bars indicate SD. The asterisks represent significant differences (Mann-Whitney U-test, *pϽ0.05) and NS means no significant. tive curves were dissimilar for both epifauna and infauna, and also for total benthos (epifaunaϩinfauna) (Fig. 5) . Therefore, we changed the cumulative order 5 times according to random numbers and calculated the average values for each cumulative number of persons. Average values reached 80% of the total number of species collected by all participants at the 8th person for epifauna (Fig. 5a ) and at the 9th person for infauna (Fig. 5b) . As for the total benthos (Fig. 5c) , the cumulative curve of the average value exceeded 80% of the total number of species at the 8th person and seemed to saturate comparatively from this point.
Application of the civil procedure as the field practices at various regions
To confirm the applicability of the civil procedure of benthos survey made after "Field tests 1 and 2", the field practices were conducted at 5 different sites. The results from these practices, cumulative curves for the number of total species (epifaunaϩinfauna), are shown in Fig. 6 . Cumulating of personal data has been done from the most collected and from the least collected person. In addition to these, the average value for each region calculated in the same way as in "Field test 2" is also shown. The gaps of cumulative curve pattern between that from the most and that Cumulative curves of number of species for epifauna collected during 15-min search (a), for infauna collected from 15 holes digging using a small scoop (b) and total benthos (c, epifaunaϩinfauna). Cumulating of personal data was conducted in 3 orders. One was from the person who collected the most number of species, second one was from the least number of species and third one showed the average value (with SD) of 5 times changing in cumulative orders according to random number. The 80% level of the total number of species collected by all beginners is also shown. Fig. 6 . Cumulative curves of number of species for total benthos (epifaunaϩinfauna) that were collected on the field practices conducted at Oogata (a), Tori-no-umi (b), Matsukawaura (c), Bansu (d) and Fujimae (e). Epifauna was collected during 15-min search and infauna was collected from 15 holes digging using a small scoop. Cumulating of personal data was conducted in 3 orders in the same way as shown in Fig. 5 . The 80% level of the total number of species collected by all participants is also shown. from the least seemed to enlarge as the number of people participating increased. As for the average value, cumulative curves exceeded 80% of the total number of species at the 7th or 8th person in every region except for Fujimae with the 12th person. At Fujimae, the average value increased lineally till the 7th person; however, increasing level became little after that and reached 75% of the total number of species at the 8th person. Therefore, even if one beginner could find only a small number of benthos species, collaboration with at least 8 people resulted in the collection of over 80% of the total species found by all participants.
Evaluation of the benthic community using the combined sheet
We summarize the result of the civil procedure of benthos survey by beginners in Table 2 . Total numbers of benthos species in the combined sheet (i.e. species richness) varied from 26 to 50 according to the nature of the respective research sites, weather and tidal conditions. About half of them were categorized to common species and 13% for dominant and 36% for rare species as the average values. Found numbers of species including the tidal flat benthos check sheet ranged from 37 in Matsukawaura tidal flat to 21 in Fujimae tidal flat. This value seemed to refer to the present status of each tidal flat as the habitat for the common benthos species.
Ratios of benthos species listed in the tidal flat benthos check sheet to the total number of species collected by all participants averaged to 76%, meaning the tidal flat benthos check sheet was convenient for the common people to list the benthos species identified. This ratio of Oogata tidal flat showed lowest value (64%), because the tidal flat benthos check sheet used in the present study was prepared for eastern Japan whereas Oogata was located in western Japan.
Discussion
Concerning the benthos survey conducted as the citizenbased monitoring, the NaGISA project is already established over worldwide. However, the NaGISA program deals with rocky bottom macroalgae sites and soft bottom seagrass sites. The protocols are basic steps for assessing biodiversity and 5 replicates sampling by quadrat method is requested for ensuring quantitative analysis (Rigby et al. 2007 ). Therefore, it seems not so easy to handle and less attractive for the common people as beginners.
Two guidebooks for the common people dealing with tidal flats ( *: Tidal flal Benthos check sheet for eastern Japan was used in the present study.
the general public to research benthos inhabiting tidal flats analytically. One of the reasons may be the difficulty of conducting quantitative sampling for the common people. So, we have attempted to devise a convenient procedure without using special instruments such as grab samplers, quadrats and analytical sieves. And we also aim to carry out identification procedures in the fields with a loupe at best. Using the results from the field tests (2 times) and the field practices (5 times) at various regions in Japan, we considered what was the proper method as the civil procedure of benthos survey for the common people. It should consist of simple but analytical way and should be easy to start without using special tools.
Concerning the field survey of the civil procedure, we considered the research area to be covered by one person. According to our observations in the field tests and the field practices, almost all of the participants walked around an area of less than 50 mϫ50 m when searching epifauna for 15 min. So, we suggest a range of 50 mϫ50 m in rough estimation as an adequate area for one person to search the benthos on tidal flats. Precise measurement of this range is not necessary. In the case of the tidal flats at the river mouth with narrow area, all range from upper-to lower-intertidal zones can be covered by 8 people walking in a 15-min search. As for the tidal flats with wide range of intertidal zone (more than 300 m), however, it may be better to divide into 2 or 3 areas for survey such as upper-, middle-and lower-intertidal zones. If there are deep muddy areas in the research site, we recommend the common people to avoid them because of the dangers involved.
On the field tests, each beginner could find only the smaller numbers of benthos species compared with the experts (34-50% in the average value, Figs. 2 and 4) . So, more than one person should be requested to benthos survey in the civil procedure for getting the sufficient number of benthos species. From the cumulative curves as shown in Figs. 5 and 6, when around 7-8 people collaborated in a research work, they could collect over 80% of the total number of species found by all participants (Table 2) . Therefore, we suggest that at least 8 people are necessary for the civil procedure of benthos survey in order to estimate the species richness as exactly as possible.
The benthos species found and collected by respective persons were observed to have a large variety in both the field tests and the field practices. Average numbers of species collected by each person also varied (Table 2) according to the intrinsic nature of the respective research sites, weather and tidal conditions. As for the ratio of average number per person to the total number of species collected by all participants, however, there was not such a large difference and it averaged to about 30% (Table 2) . It might be because over 10 people had collaborated on research works. Since the civil procedure was designed to be conducted by more than 8 people, deviations due to personal idiosyncrasies would be eliminated.
As shown in Fig. 3 , 15 min was sufficient time for searching epifauna by beginners and they could be continue to pay attention to find benthos species during 15 min. And also 15 holes were the adequate repetition for digging the sediments using the small scoop or the large shovel for detecting infauna efficiently (Fig. 3) . Concerning the survey for epifauna, we suggest that the benthos hidden under the stones and attaching the artificial materials need also to be checked, because we have aimed to catch as large a variety of benthos species as possible in the civil procedure. After finishing the benthos survey, the benthos kept in the plastic bags are better stored in the container under cool conditions until the identification procedures in order to avoid injuring each other and getting damage under strong sunshine. Other than these, the holes made by digging have better refill with sediments after collecting the benthos. And after recording every benthos species on the tidal flat benthos check sheet, it is better to release all the collected benthos to the tidal flats. In the case that benthos species need to be kept for future identification, however, some specimens are best preserved with 70-80% of ethanol.
The research data of the civil procedure was seemed to have reproductive quality because it provided the constant time for searching epifauna and constant frequency for digging infauna. Evaluation for the abundances of benthos species such as classification to dominant, common and rare species was objective and not affected by personal idiosyncrasies due to the introduction of the combined system using the tidal flat benthos check sheet. Therefore, final data was usable for comparisons with other research sites (see Table 2 ). However, when field works are conducted outside of eastern Japan, the tidal flat benthos check sheet should be modified according to the basic list of benthos species around objective regions like western Japan.
On the whole, the civil procedure we devised in the present study would be not only rather simple and easy to start for the common people but also semi-quantitative and analytical. Therefore, it might be also useful to long-term monitoring by the common people. We summarize the civil procedure as an example for the method of benthos survey by the common people. 1. At least 8 people are necessary in the research works. 2. First, collect epifauna by walking around the research area (less than 50 mϫ50 m range) for 15 min and keep the benthos in the plastic bag "S" (Surface). Bags are recommended to store in the container under cool conditions until the identification procedures. 3. Then, collect infauna by digging up 15 holes (approximately 15 cm diameter with 20 cm depth) in the bottom sediments using either a small scoop or a large shovel and keep the benthos in the plastic bag "B" (Bottom). Bags are also stored in the container under cool conditions. As for the digging tool, we recommend a small scoop because it is easily available and there is no difference about the finding efficiency of infauna between a small scoop and a large shovel.
4. After carrying out the field works, benthos kept in the bags are rinsed with seawater using sieves or screens (mesh size roughly Ͻ2 mm) and put into a tray or a plastic lunch box for identification procedures. 5. Identify the benthos to species level as precisely as possible or adequate taxon by getting the support of experts and referring to the handy-sized guidebook with pictures of common benthos species. Then, each person makes checks on the tidal flat benthos check sheet one by one. When checking, there is no need to distinguish between S (epifauna) and B (infauna) and also count for the individual numbers. 6. Combine every check sheet by counting the number of check marks for respective species and transcribe on a new sheet (a combined sheet). The total number of the species recorded in this combined sheet imply the species richness, with Ͼ70% check mark recorded being evaluated as dominant, 70-10% as common and Ͻ10% (or collected by only 1 person) as a rare species. Concerning the identification of the collected benthos to the species level by beginners, it was very difficult to make precise identification in the fields without any support by experts and/or the handy-sized guidebook. Even if getting both supports, some crustacean groups small in size such as amphipods, isopods, mysids were impossible to identify to the species level using only a loupe. Almost of the small species of polychaetes were also impossible to identify in the fields. Therefore, we concluded that identification of these groups was not required to the species level but was allowed in the family or genus level. Endangered species of benthos in Japan reported by Wada et al. (1996) consisted mainly of gastropods, bivalves and decapods and reached almost 95% of all endangered species. So, even if the small-sized benthos were not able to be identified, we could monitor long-term changes of population status of these endangered species using the civil procedure. Actually, 12-17% of the benthos species found in the field practices were the endangered species nominated in Wada et al. (1996) . The monitoring techniques for the small-sized benthos might be future problems.
In the field practices, we found that some beginners made mis-identification with the species listed on the tidal flat benthos check sheet. The benthos which have some similar species were often confused by beginners, for example the genus of Batillaria (Gastropoda) and Hemigrapsus (Decapoda). A future need is to make an illustrated guide pointing out the differences in these similar species in a way that makes it easy for beginners to identify them.
